Lyman' has found in photographs taken in helium with a vaccum spectrograph (one meter concave grating) an intense and persistent "line" at X 600.3 =: 0.6, which has a diffuse character and shows under certain conditions an apparently continuous broadening toward longer wavelengths, extending to X 618. As Lyman stresses, it almost coincides with the transition 1'S-2'S (X calc. 601.44) of the helium spectrum (forbidden under ordinary conditions of excitation).
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Dorgelo and Abbink2 find in their helium photographs a similar, rather strong line at X 600.03 and do not consider it improbable that it may be the neon-line lp-4s2 (in the old notation), X 600.03 which might be excited by impacts of the second kind with metastable 28S states of helium.
In Lyman's observations it is very remarkable that the relative intensity of this "line" compared with the lines of the helium series 1'S-m'P (XX 584.40, 537.12, 522.21, etc.) does not change appreciably, if the "pprity" of the helium in the discharge tube is increased. Besides, it appears on the plate in uncondensed discharges simultaneously with the intense line X 537.12. These observations seem to indicate that the persistent radiation (X 600 A) must indeed be ascribed to helium, but not as the atomic line 1'S-2'S. The term scheme of helium gives no other possibility for the interpretation of this "line" as an atomic line.
It, therefore, suggests itself to inquire if one is not concerned here with radiation of the helium molecule or, better, if there may not exist a fundamental state in the He molecule spectrum corresponding to the fundamental state 'S (= 198,298 cm.-') of the atom.
In fact, there is found a far-reaching analogy between the location of the electronic levels of the He-atom and the He-molecule. It is well known that Fowler3 succeeded in arranging the electron levels of the He-band spectrum so as to obey a Rydberg formula. This analogy is illustrated by the following table, which contains a comparison of the observed effective quantum numbers of the electron levels in the He-molecule and the He-atom, respectively.4
We shall endeavor to compute the position of a band5 1'S-21S and extrapolate for this purpose from the (effective) quantum number n* = 1.853 of the 21S term in the molecule in analogy to the course of the corresponding quantum numbers (1.850, 0.744) in the atom to the value n* = 0.744 for the 1'S term in the molecule. This value for n * is reason-VOL. 13, 1927 able because the difference of the n* values for the S terms (same principal quantum number) in the molecule and atom, respectively, becomes smaller and smaller as one passes from the S terms of higher to those of lower principal quantum number (comp. Table 1 ). If we calculate with n* = 0.744 the combination 1'S-2IS, we find from the term values v 198,300
and v 31,970 a value X 601 A; in other words just at the place in the spectrum where the intense diffuse "line" is observed. This consideration led to a closer investigation of the structure of the "line" X 600.3 0.6. Luckily a large number of plates taken in helium were available, which Lyman had obtained in order to study on the one hand the principal series 1'S-m'P of atomic helium and, on the other hand, the problem of further advance into the extreme ultra-violet (below 200 A). The plates were taken over a period of several years with five different concave gratings (0.5 and 1 m radius), under various conditions of excitation and with different samples of helium. These plates were subjected to careful scrutiny. It was found that the "line" X 600.3. 0.6, as well as the series lS-m'P, appears with considerable intensity in uncondensed discharges rectified by means of kenotrons, and becomes weaker as one increases the discharge energy in the tube. In strong spark discharges (spark gap about 12 mm., capacity about 0.034 m.f.) allthese lines vanish entirely excepting perhaps a trace of the resonance line 11S-21P, X 584.40, while new lines appear. This supports our view that the "line" cannot be a transition between atomic levels 1 S-21S caused by the presence of the electric field. Besides the observed wave-length differs from the computed one by at least 0.5 A.
The diffuse character and the apparently continuous broadening of the "line" toward longer wave-lengths lead, hence, to the suggestion that this He-radiation at X 600.3 + 0.6 is in reality a band. In fact, on long-exposure plates (3-4 hours) a band shaded toward the red could indeed be discerned in the place of the diffuse line. The computation of the position of such a band as given above, as well as the conditions of excitation, make it probable that we are dealing here with a helium band which arises from a low-lying term in the He-molecule spectrum corresponding to the fundamental term IS in the He-atom spectrum and having almost the same term value. Figure 1 shows an enlargement of a long-exposure plate obtained with direct current in almost pure helium; the wave-length scale is also given, and a drawing of the spectrum without the general dark background. On the right can be seen the above-mentioned principal series of He, l'S-m'P, with its strongly over-exposed first member at X 584.44, which has suffered self-reversal. On the left at X 600 the band shaded toward the red appears. The maximum of intensity lies at X 600.13; the rotational structure is not resolved in the first or second order of a one-meter concave grating.
It is to be noted that besides the band at X 600.13 two (possibly even four) weaker bands appear whose rotational structure is unresolved in the first order. One of these bands (shaded toward the violet) lies at X 662.10, a less intense one (also shaded toward the violet) at X 647.90.
The continuous background appears somewhat strengthened at X 638.5 and X 653.6 on the original plates. Whether this is due to two additional bands (comp. figure) cannot be decided. Interpretation of these bands has been obtained.
In case our suggestion that a transition 1'S-2'S in the He-molecule accompanied by rotations is responsible for the band at X 600 should be confirmed, then we must conclude that this electron jump takes place without oscillatory transition, since the corresponding bands are missing. In the visible He-bands, too, no oscillation quanta and only low rotational quanta have been observed, evidently on account of the small stability of the He-molecule. On the other hand, if the band 1'S-21S exists, one should. at least expect the band 1IS-2'P at X 589 (calc.; comp. Table 1 ).
It is not improbable that this band is present but cannot be identified on account of the great intensity of the line 1'S-2'P at X 584.40.
As regards the explanation of Dorgelo and Abbink2 for the radiation at X 600, the figure shows at the left end the resonance lines of neon lp 2s4 (X 743.7) and lp-2s2 (736.0), since the helium could not be freed from the last traces of neon. A comparison of intensities makes it immediately evident that the band at X 600.13 cannot be regarded as a higher series member (lp-4S2) of the neon series lp-ms2, the fundamental member lp-2s of which lies at X 736.0. I am indebted to Professor Lyman for his kind permission to scrutinize his photographic plates and to Dr. Mulliken for the suggestion, arising from a discussion, that a search for a low-lying term in the-He-band spectrum might be desirable. I also wish to express my obligations to the International Education Board for furnishing the stipend which made this investigation possible.
In Part I of this paper' the writer developed a theory of the white-light fringes observed in the Michelson interferometer when a thick plate of glass, or other refractive substance, is placed in one of the paths. Part I treated of the axial beam, whose composition determines the color of the central spot in the fringe pattern. An explanation was given of the very great number of colored fringes, running up to several thousand, which is observed under these conditions. In this part we discuss certain phenomena which depend for their explanation upon the analysis of a beam oblique to the optical axis. To observe these phenomena we obtain, as described in Part I, circular fringes in sodium light, insert the thick plate in one of the paths, shorten that path until in the neighborhood of the most brilliant sodium maximum, in which position colored fringes will be seen with white light. If we observe these fringes through a spectroscope with the slit placed across the center of the system, the slit being long enough to cut across the whole field, the spectrum is seen to be crossed by a system of concentric dark rings, looking very much like a shadow of the fringe system itself. If now one of the paths is slowly shortened or lengthened, these dark rings expand or contract, as the case may be, just as in the fringe system. In addition, the center of the system on the spectrum travels very slowly from one end of the spectrum to the other. These phenomena may be observed easily and distinctly if a rather wide slit, cut in a card, is placed in the path of the light before it enters the interferometer, and the fringes are then viewed through a direct-vision spectroscope, without slit.
